Influence of netropsin's charges on the minor groove width of d(CGCGAATTCGCG)2.
The exact understanding of the interaction of minor groove binding drugs with DNA is of interest due to their importance as transcription controlling drugs. In this study we performed four molecular dynamics simulations, one of the uncomplexed d(CGCGAATTCGCG)(2) dodecamer and three simulations of the DNA complexed with the minor groove binder netropsin. The charged guanidinium and amidinium ends of the small ligand were in one simulation formally uncharged, in the second one normally charged, and in the third simulation we doubled the charges of the two ends. So we are able to filter out the influence the charges exert on the DNA structure. The positive charges reduce the width of the minor groove showing that charges are able to modify the groove width by charge neutralization of the negative phosphate groups. The quality of the used force field was successfully tested by comparing the results of the uncomplexed dodecamer with already reported NMR and x-ray studies. Thus our simulations should be able to describe the minor groove width of DNA in a correct manner underlying the validity of the results.